Two new indole alkaloids, kopsiyunnanines J1 and J2, were isolated from Yunnan Kopsia arborea, and their structures were determined by spectroscopic analyses. Kopsiyunnanines J1 and J2 are unprecedented Strychnos-type indole alkaloids having an additional C1 unit in the secologanin moiety of the molecule.
Kopsia plants (Apocynaceae) are a rich source of monoterpenoid indole alkaloids that often possess unusual skeletons and significant bioactivities [1] . Among them, K. arborea, which thrives in southwestern China, is used to treat rheumatoid arthritis, dropsy, and tonsillitis [2] . We have previously reported the structure elucidation of several novel indole alkaloids, including kopsiyunnanine A (1) (Figure 1 ) from Yunnan K. arborea [3] . Further investigation of the crude base extracted from this plant has led to the isolation of two novel Strychnos-type indole alkaloids, named kopsiyunnanines J1 (2) and J2 (3), which have an additional C1 unit in the secologanin (4) moiety of the molecule, as described herein.
Compound 2, named kopsiyunnanine J1, was found to have the molecular formula C 21 H 22 N 2 O 2 from HRESIMS (m/z 335.1768 [M+H] + ). Its UV spectrum indicated the presence of a anilinoacrylate chromophore. 1 H NMR spectral data (Table 1) included signals assignable to four aromatic protons of the 1,2disubstituted benzene moiety of the indole system [ H 7.22 (dd, H-9), 7.11 (ddd, H-11), 6.89 (ddd, H-10), 6.77 (dd, H-12)], an aminomethine proton [ H 4.80 (br s, H-21)], and a methoxycarbonyl group [ H 3.78 (3H, s, CO 2 Me)], which were similar to those of isocondylocarpine (5), a co-existing Strychnos-type alkaloid [3 (c) ]. Furthermore, signals assignable to protons of a vinyl group [ H 6.55 (ddd, J = 16.7, 10.6, 10.6 Hz, 5.15 (dd, J = 16.7, 1.2 Hz, 5.05 (dd, J = 10.6, 1.2 Hz, ] in association with an olefinic proton [ H 6.01 (d, J = 10.6 Hz, H-19)], which were confirmed by 1 H-1 H COSY, were observed instead of proton signals due to the ethylidene group in 5 [ H 5.40 (q, J = 6.9 Hz, H-19), 1.59 (3H, d, J = 6.9 Hz, H 3 -18)] ( Figure 2 ). These data suggested that 2 was a Strychnos-type alkaloid having an additional C1 unit connected to C-18. The 13 C NMR spectrum, in combination with 50 Natural Product Communications Vol. 10 (1) 2015 Kitajima et al. the HMQC spectrum, indicated that 2 possessed six sp 2 and one sp 3 quaternary carbons, six sp 2 and two sp 3 methines, one sp 2 and four sp 3 methylenes, and one sp 3 methyl. Among them, the five sp 2 quaternary carbons ( C 168.3, 134.9, 144.4, 101.7, 167.8) were readily assigned to C-2, C-8, C-13, C-16, and the carbonyl carbon of the methyl ester in the methyl -anilinoacrylate residue. The remaining sp 2 quaternary carbon could be assigned to C-20. HMBC correlations between H-18 and C-20, between H-19 and C-15 and C-21, and between H-22 and C-18 and C-19 supported the existence of the diene moiety consisting of C-18, C-19, C-20, and the additional C1 unit. The stereochemistry at C-19 was elucidated to be Z based on the NOE correlation of H-19 ( H 6.01) to H-15 ( H 3.49). From the above data, the structure of kopsiyunnanine J1 was deduced to be that shown as formula 2.
Compound 3, named kopsiyunnanine J2, was found to have the same molecular formula C 21 H 22 N 2 O 2 as kopsiyunnanine J1 (2) from HRESIMS (m/z 335.1747 [M+H] + ). The 1 H and 13 C NMR spectra were similar to those of 3. In the 1 H NMR spectrum, signals attributable to protons of the diene function were observed at  H 6.56 (ddd, J = 16.9, 10.5, 10.5 Hz, H-18), 5.89 (d, J = 10.5 Hz, H-19), 5.17 (dd, J = 16.9, 1.8 Hz, H-22), and 5.07 (dd, J = 10.5, 1.8 Hz, H-22). In the 13 C NMR spectrum, signals for C-15 and C-21 in 3 were respectively observed at  C 29.9 and 68.6, whereas those in 2 were observed at  C 37.2 and 60.7. This suggested that 3 is a geometrical isomer at C-19 of kopsiyunnanine J1 (2) . NOE correlation of H-19 ( H 5.89) to H-21 ( H 4.16) confirmed that the stereochemistry at C-19 had the E configuration. From these data, as well as 2D NMR analysis, the structure of kopsiyunnanine J2 was deduced to be that shown as formula 3.
The CD spectra of 2 and 3 showed a similar positive Cotton effect around 330 nm to that of isocondylocarpine (5), suggesting that the absolute configuration at C-7 was S. As a result of the rigid character of the Strychnos skeleton, the relative configurations at C-7, C-15, and C-21 were restricted. Therefore, the absolute configurations were deduced to be 7(S), 15(S), and 21(R), respectively.
In conclusion, kopsiyunnanines J1 (2) and J2 (3) were isolated from Kopsia arborea and deduced to be unprecedented Strychnos-type alkaloids having a diene moiety consisting of C-18, C-19, C-20, and the additional C1 unit, respectively. Although the stage for the incorporation of the C1 unit in the biosynthesis of those alkaloids is obscure, this is the first example of monoterpenoid indole alkaloids having an additional C1 unit at the C-18 position in the secologanin moiety of the molecule. 
Extraction and isolation:
The aerial parts of K. arborea (9.0 kg, dry weight) were extracted with MeOH (109.5 L, twice at room temperature and twice under reflux) to give the extract (1.2 kg). The MeOH extract (1.2 kg) was dissolved in 1M aqueous HCl and extracted with EtOAc to give the EtOAc extract (200 g). The aqueous layer was basified with Na 2 CO 3 to pH 9-10 and successively extracted with CHCl 3 to give the crude base (60 g). This (60 g CD (c 0.42 mM, MeOH, 24 o C)  ( nm): 0 (400), +17.1 (326), 0 (289), -0.6 (283), 0 (272), 0 (240), +7.6 (247), -7.7 (230), -6.7 (224), -36.9 (205). CD (c 0.28 mM, MeOH, 19 o C)  ( nm): 0 (400), +20.1 (326), 0 (286), +17.0 (246), 0 (235), -3.3 (223 sh), -49.9 (205).
